


















































































































































































































































Arabic Numeral U.S. Term Power of 10 Metric Prefix

1,000 thousand lU 3 kilo- (k)
1,000,000 million . 10 6 mega- (M)91,000,000,000 billion 1°12 giga- (G)
1,000,000,000,000 trillion 1°15 tera- (T)
1,OUO,000,00U,000,000 quadrillion 1°18 peta- (P) .
1,000,000,000,000,000,000 quintillion 10 exa- (E)

Minnesota Energy Agency publicatl0ns commonly express state

energy use in trillions of BTU's while Federal publications

often use quadrillions of BTU's (or "quads It) to describe national

energy totals. ~tudies of worldwide energy resources sometimes

use quintillions of BTU's (or "quints").

The oil., and ·gas industry has terms and abbreviations it uses

including:

bbl barrel (42 gallons) of oil

BPD or BID barrels per day

MCF thousand cubic feet of natural gas

MMCF million cubic feet

MMcfct million cubic feet per day

therm 100,000 BTU (or about 100 cubic feet of
natural gas

The Energy Agency has developed estimates of the energy

content of the major fuels used in Minnesota, as shown ln the

120

resources.

however, that all energy conversions for fossil fuels are approximate

because of variations in the'energy content of specific energy

table on the. next page. The notable difference from national

figures is for coal where the predominate use ot low-BTU

western coal and lignite in Minnesota leads to lower coal

•
I

••

It must be emphasized,figures for Minnesota than for the U.S.



ENERGY CONTHNT OF FUEL~ USED IN MINNESOTA

FUEL UNIT BTU Kilojoules kWh

Coal pound 10,615 11,lOO 3.11

ton 21,230,000 22,400,000 6,220

metric ton 23,400,000 24,700,000 6,860

Natural Gas cubic foo t 1,000 1,055 0.293

cubic meter 35,315 37,260 10.35

Crude Oil barrel 5,800,000 6,100,000 1,700

metric ton 41,000,000 43,000,000 lZ,OOO

Gasoline gallon 125,000 132,000 36.6

liter 33,000 35,000 ':).7

Distillate
Fuel Oil gallon 138,690 146,300 40~6

liter 36,600 38,700 10.7

Residual Oil gallon 149,690 157,900 43.9

liter 39,500 41,700 11 .. 6

Liquefied gallon 92,000 97,000 27.0
Petroleum
Gas liter 24,300 25,600 7.1
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APPENDIX D

ENERGY AGENCY PROJECT COORDINATION AND MANAGEMENT

o taffingtm~nts as
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and that he can then make

introduction

The reorganization plan of the Energy Agency effective

in December, 1975, is destgned to create an organization with

a sense of direction and the flexibi11ty nece~sary to deal

effectively with the current energy situation. The supervision

of such an agency can be best accomplished using a management

of objective 1MBO) philosophy, where personnel and other

resources are used to achieve stated objectives. The following

is a description of the tools the agency will use in its project

management/MBO program$

Project Management

The project worksheet, described below, is designed to

maintain supervision of the agency and to implement the

necessary management tools. This form is backed by a project

control database which also is designed specifically for

Energy Agency use. The project worksheet is the primary input

and planning document. The data from the worksheet is entered

into the database as new projects are initiated.

The database is used by' the director to evaluate project

progress. Reports tailored to his requirements are developed

as needs arise. The development of this database is an off-shoot

of the Regional Energy Information System (RBIS) project and

uses capabilities developed in that project.

The ability to create reports on demand means the director

has the capability to reV1ew projects indiv in groups



patterns OT priorities. The project worksheet/database

method was chosen as one way in which control can be exercised

without excessive meetings. The technique allows the agency

to respond to high priority statutory requirements, crisis

situations and special requests while maintaining control over

'longer duration projects.

The worksheet is the primary tool used for planning and

evaluating projects. It is used to set priorities among

projects and is, in fact, the heart of the agency's simp1ifled

management by objectives program. The data placed on this

form also is stored in a database whlch is used to review

project status and personnel asslgnments.

New Project Initiation

Staff members who wish to initlate new projects first

complete a project worksheet lsee example ) accordlng to the

instructions shown below.

Instructions for Preparing Project Worksheets:

•
I
I

•
Date Prepared

Project Title

Goal Statement

Project Abstract

Document creation date

A short descriptive set of words
which can be used in both internal
and external communication.

A statement of the Agency's goal
or goals advanced by the project
and their relationship to overall
agency goals.

Project objectlves, work methods,
tools to be used and resources
required
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DATE PREPARED _

FUNDING SOURCE

TASK
DESCFUPTION

EXPECTED COMPLETION DATE

RESOURCES
REQUIRED

PERSON-DAY
REQUIREMENT

IMPORTANT
MIL.ESTONE

OATES



'1
MINNESOTA ENERGY AGENCY
PROJECT WORKSHEET

I
TASK TASK RESOURCES PERSON-DAY IMPORTANT'I

NUMBER. DESCRIPTION REQUIRED REQUIREMENT MILESTONE
DATES

~ I
••t.IIlIII

I

1
I
I
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Project Manager

Expected Completion
Date

Funding Source

Accounting Use

Task Number

Task Description

Resources Required

Person-Day Requirement

Important Milestone
Dates

Task Sequence Diagram

The name of the responsible person

The date when all the work proposed
in the proj ect is expected to
be completed.

The source of the required funds,
e.g. state appropriation,federal
grant, etc.

To be used by Administration and
Finance to write in AID numbers,
encumbrances, etc. if needed

Sequential number I to N

A short explanation of the work to
be done. Judgment is required here
as tasks which are too small (1-2.
person-days) result in a complicated
plan and tasks which are made too
large (3-4 person-weeks) result in
a loss of control. A good idea is
to try to l1.mi t tas ks to 1
person-week of effort.

People are the prime resources
The Project planner should indicate
what type of training or skills are
required to complete the task
(engineer, planner, statistician).

An estimate of how long it would
take to complete the task assuming
normal workdays and uSlng allow
ances for tlme devoted to non
project activities (coffee breaks,
consultlng, problems, meetings,
etc.)

Only those tasks which signify
completion of a slgnificant section
of the work Should be dated. These
dates will be used to evaluate the
progress of the project.

This is a modification of a critical
path diagram. It should show the
sequentlal and parallel relation-
ships of the tasks., The
diagram should show the task num
ber, task/description and man-day
requirement ..
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Project Implementation Steps

Assistant Director for
Project Coordination

Director

Review project plan with preparer
and discuss project priority, staff
assignments, funding and objectives.
Enter the project plan into the
project control database and return
the project worksheet to the
activity manager.

Discuss project, goal and anticipated
results and requirements with
Assistant Directors, Activity
Managers and staff. Approve
or disapprove projects and set the
priorities of those approved.

Project Review and Performance Evaluation

Activi ty Manager

Assistant Director

Activity Managers

Asst'st'ant Director

Assistant Director

Director

Keep project worksheet current

Produce a bi-weekly project list
for use by Activity Managers

Update project list using project
worksheet: tasks which have been
completed, changes to milestone
dates, description of problems,
and signiflcant achievements.

Review the completed project lists
with the Activity Managers and
update the project control database.

Produce project current status report.

Periodically review project status
and make any necessary Changes in
staff assignments, funding, objectives
and milestone and completion
dates.
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APPENDIX E

LONG TERM DEMAND PROJECTION~

The economic forecasting section of the Agency has prepared

long term demand p~ojections which are based primarily on the

growth potential of industries in Minnesota. These projections

were computed using the Agency's economic Input/Output model

with Minnesota's share of national market growth to estimate

final demands. The forecast based on market outlook may be

restrained by future higher prices and scarcities of specific

fuels. The projections may also err due to new technologies

which could reduce fuel requirements or allow fuel sUbstitutions.

However, the long term demand projections should be interpreted

as maximum requirements under conditions of sufficient fuels,

constant output to fuel pr1ce ratios, absence of deliberate

conservation efforts, and a maintenance of the current economic

structure.
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LONG TERM DEMAND PROJECTIONS

Primary Transportation
Fuels (Coal, Fuels
Natural Gas, (Gasoline, Electricity

Fuel Oil) Diesel, LPG) Total 109 kWh

1974 Industrial, Commercial 610.0 --- ... - 610.0 15.0
Residential 229.3 ............ - 229.3 9.3
Transportation .. _... -- 286.3 286.3
Agriculture -_... - ... 36.5 36.5

Total 839.3 322.8 1162.1 24.3

1980 Industrial, Commercial 745.5 - _ .... -= CD 745.5 18.4
Residential 217.3 .... _...::0 __ CD 217.3 13.7
Transport·a tion CD ............ 342.0 342.0
Agriculture _..... _... - 45.2 45.2

Total 962.8 387.2 1350.0 32.1

1985 Industrial, Commercial 970.9 .................. - 970.9 23.9
Residential 221.8 ..... -- ... -- 221.8 15.7
Transportation ........... _ ... 396.0 396.0
Agriculture ............. - co 54.0 54.0

Total 1192.7 450.0 1642.7 39.6

1990 Industrial, Commercial 1294.7 -_ ..... _ ..... 1294.7 31.7
Residential 224.4 ............... tEI_ 224.4 17.8
Transportation ..... &EO ...... _ ..... 458.5 458.5
Agriculture ........ _.. - 64.5 64.5

Total 1519.1 523.0 2042.1 49.5

1995 Industrial, Commercial 1726.5 .................... - 1726.5 42.0
Residential 227.0 ..... _............. 337.0 20.2
Transportation CD CD ... ""'" 530.8 530.8
Agriculture ....... _ ..... em 77.0 77.0

Total 1953.5 607.8 2561.3 62.2

Rates of Growth (%)

1974-80 2.3 3.1 2.5 4.7
1980-85 4.4 3.0 4.0 4.3
1985-90 5.0 3.0 4.4 4.6
1990-95 5.2 3.0 4.6 4.7
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Consumer Information

Energy in Minnesota -- General

Give Your Employees a Commuting AdVANtage:

How to Organize a Commuter Van Program

129

Comments on Electricity in the Midwest, 1975

Minnesota Energy Use Trends, 1957-73

Minnesota's Energy Situation to 1985

Minnesota Energy Supply and Use, 1972

Minnesota: An Energy Im!?orter wi tIl A
Complex Web of SUpp ly, DJ.stribution, and
End Use

APPENDIX F

E)ffiRGY AGENCY PUBLICATIONS, 1974-75

Ceiling Reinsulation Guidelines

Energy Management for Commercial Buildings

November, 1974:

December 2 1974:

January, 1975:

February, 1975:

August, 1975:



Energy Supply/Demand Forecasting and Impact Analysis

JUly, 1974:

December, 1974:

March, 1975:

April, 1975:

'April, 1975:

June, 1975:

June, 1975:

August" 1975:

August" 1975:

Minnesota Energy Requirements Projection
Model

Forecasting Energy Requirements in Minnesota

Impact of President Ford's Energy and Eco
nomic Proposals on Minnesota

MINTOM: Minnesota Trade-Off Model, Energy/
Economy/Environment
(Originally titled, itA 1972 Structural Model
of the Minnesota Economy: Towards a Policy
Orien ted Too 1 It)

Alternative Futures: Minnesota Natural
Gas Curtallments

Demand for Motor Fuel in Minnesota: Some
Prellmlnary Results

Energy Consumption in Manufacturing and the
Minnesota Economy

Energy Requirements in Minnesota Iron Ore
and Taconi te Mining, 1953 - 200 0

Estimating Procedures for Energy Require
ments in Minnesota Iron Ore and Taconite
Mining

October" 1975: riculture

Draft Pending:

Draft Pending:

Draft Pending:

Effects of Natural Gas Curtailment in Minn
esota, 1973-1980

Energy Use in Transportation in Minnesota

Energy Use in Minnesota Residential and
Commercial Buildings, 1970-1985
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Programs of the Minnesota Energy Agency

Energy/Water Resources Relationships
(Funded by the Upper Mississippi River Basin Commission)

Preliminary Draft:
August, 1975:

September, 1975:

September, 1975:

November, 1975:

December, 1975:

December, 1974:

December, 1974:

December, 1974:

June, 1975:

Energy in the Upper Missippi-Souris
Red-Rainy River Basin~ Implications
of Changing Patterns

Decision-Oriented Information Base/
Part I: HIstorical Energy Consumption
and ProductIon Patterns

Decision-Oriented Information Basel
Part II: Inventory of Known Energy Pro
duction capacity Expansions

Twin cities Area Level B Study: First
Cut Initial Plans -- Energy/Water Re
sources Relationship

Energy Use in Water ~upply of the 7
County MetropolItan Area

MEA Conservation a~d Planning Division:
Six Months Progress Report, July 1, 1974
December 31, 1974

MEA Research Division Six Months Progress
Report, July 1, 1974 ~ December 31, 1974

Proposed ReSIdential Thermal Improvement
Program for Minnesota

Minnesota Energy Agency Statement of Policy,
Goals Brid Responsibilities

131



,..

Information System
Upper~Great Lakes-Regional Commission)

July, 1974:

August, 1974:

December, 1974:

December, 1975:

Design Considerations for a Comprehensive
Regl0nal Hnergy Information System

Master Plan for RBIS Implementation

State/Re ional< Economic Models for Lon 
Range Energy Plannlng Wor lng Paper, 74-03

Northeastern Minnesota Energy Utilization
Survey and Capital Expenditure Survey

REIS Flow Input Specifications

January, 1975: REIS:
System

Phase I/Regiona1 Energy Information
or Minnesota: A Preliminary D-eslgn

JUly, 1975:

October, 1975:

REIS: Phase II/Report I: An Overview of
the REIS System

REIS: Phase II/Report II: The RBIS Data
Bases

•
I
I

REIS Data
Collection Procedures
REIS: Phase II/ReEort IV:September, 1975:

II
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